Lymphocytic interstitial pneumonia (LIP) is a rare benign lymphoproliferative disorder characterized by diffuse infiltration of the pulmonary parenchymal interstitium by polyclonal lymphocytes and plasma cells. LIP has been associated with a variety of clinical conditions; such as connective tissue disorders and other immune system abnormalities. Treatment usually involves administration of corticosteroids and other immunosuppressants. We report on a 38-year-old female patient who complained of shortness of breath, dry mouth, and dry eyes for more than 1 month, and was positive for Raynaud's phenomenon. Based on surgical biopsy, she was diagnosed as having LIP accompanied by Sjögren's syndrome. The patient was treated with highdose steroids followed by maintenance therapy for approximately 2 years, and her condition improved.
INTRODUCTION
Lymphocytic interstitial pneumonia (LIP) was originally described by Liebow and Carrington [1] as a benign lymphoproliferative disorder limited to the lungs and characterized by diffuse infiltration of the alveolar septa by dense collections of lymphocytes admixed with plasma cells and other cellular elements [2] . LIP has been associated with a variety of clinical conditions, such as connective tissue disorders, particularly Sjögren's syndrome, and other immune system abnormalities, including dysproteinaemia, AIDS, and Epstein-Barr virus infection [3, 4] .
We report on a 38-year-old female patient who complained of shortness of breath for more than 1 month and, upon surgical biopsy, was diagnosed as having LIP. Because idiopathic LIP is rare, we tested for the presence of other autoimmune markers. Based on the results of salivary scan and Schirmer's test along with a review of the patient's history, primary Sjögren's syndrome was diagnosed. We wish to report this case with a review of the literature.
CASE
A 38-year-old woman arrived at Severance Hospital's outpatient clinic on September 28, 2009 complaining of cough and shortness of breath upon exertion. The symptoms had persisted for approximately 1 month. She was initially treated with oral cephalosporin and macrolide for 10 days but did not experience significant relief, and her condition was found to be slightly aggravated on follow-up radiography. A transbronchial lung biopsy (TBLB) and bronchoalveolar lavage rophage 60%, lymphocytes 38%, neutrophils 1%, and basophils 1%).
Based on the TBLB pathologic findings, our presumptive diagnosis was interstitial pneumonia. To determine the interstitial lung disease subtype, we decided to perform a surgical lung biopsy and the patient was admitted to Severance Hospital on November 9, 2009. A detailed medical history was obtained after admission. A review of systems revealed that the patient had a dry mouth and dry eyes, and was positive for Raynaud's phenomenon but not arthritis. Her vital signs were stable and oxygen saturation was 95% while breathing room air.
On the physical examination, lung auscultation detected bibasilar crackles and normal heart sounds, no enlarged lymph nodes, no digital clubbing, and no accessory muscle use when breathing. The abdomen and extremities were unremarkable.
The patient was a housewife with no history of smoking and no remarkable medical or family history.
Laboratory test results were as follows: WBC count, 5.13× 103/μL (neutrophils, 57.2%); hemoglobin, 10.9 g/dL; platelets, 175×103/μL; C-reactive protein, 1.56 mg/L; erythrocyte sedimentation rate, 57 mm/hr; aspartate aminotransferase, 40 IU/L; alanine aminotransferase, 23 IU/L; total bilirubin, 0.4 mg/dL; total protein, 10.1 g/dL; albumin, 3.5 g/dL; blood urea nitrogen, 13 mg/dL; and creatinine, 0.9 mg/dL. An arterial blood gas analysis performed with the patient breathing room air showed the following: pH, 7.45; PaCO2, 29 mmHg; PaO2, 68 mmHg; and SaO2 94%. Results of an autoimmune examination were positive for both antinuclear antibodies, at a titer of 1:40 with a speckled pattern, and anti-SSA (Ro) antibodies. The patient was negative for anti-SSB (La) antibodies and her rheumatoid factor was 2,480 IU/mL. Serum protein electrophoresis showed hypergammaglobulinemia without a monoclonal protein and the HIV test result was negative. Pulmonary function tests results were within normal limits with decreased diffusion capacity (FVC 87%, FEV1 93% [2.53 L], FEV1/FVC 83%, and DLCO 51%).
The initial chest X-ray showed diffuse ground-glass opacities (GGOs) of the lower lungs dominant. High-resolution chest computed tomography (HRCT) showed diffuse GGOs on both lungs, more prominent, on the lower and anterior lungs (Fig. 1A) . Multiple subpleural lobular consolidations were observed, most likely the result of interstitial pneumonia (Fig. 1B) . Video-assisted thoracic surgery was performed under general anesthesia on November 12, 2009, and biopsies were taken from the right middle lobe and the right lower lobe. Microscopic analysis showed dense lymphoplasmacytic infiltrates in the interstitial and peribronchiolar, suggesting LIP ( Figs. 2A, 2B ). Immunohistochemical staining revealed CD3 positive reactive T cells (Fig. 2C ) and CD20 positive B cells (Fig. 2D ) without solid proliferation. Because the kappa and lambda stains did not show monoclonality of the plasma cells, mucosal-associated lymphoid tissue lymphoma, which also ex-hibits dense lymphoid infiltrate, was excluded. The patient's symptoms of dry eyes and dry mouth, along with positive results for rheumatoid factor and anti-SSA (Ro) antibodies, prompted us to perform a Schirmer's test and a salivary scan. Results of these tests were positive, and based on all the evidences, we finally made a diagnosis of LIP secondary to primary Sjögren's syndrome.
The patient was initially treated with intravenous methylprednisolone 125 mg (2 mg/kg) for 6 days followed by oral prednisone 60 mg (1 mg/kg). In the outpatient clinic, oral prednisone was tapered gradually by decreasing it by 10 mg every 3-4 weeks, for over 4 months. The results of her lung function tests and radiography at 5 months showed considerable improvement. DLCO improved from 51-63% and the HRCT scan showed almost complete resolution of subpleural lobular consolidations and diffuse GGOs (Fig. 1C, 1D ). The patient continued to receive 5 mg of oral prednisone until October, 2011. The total duration of steroid use was approximately 2 years (November 2009 to October 2011) and the patient has remained stable through more than 5 years of follow-up.
DISCUSSION
Histopathological LIP is a rare form of interstitial pneumonia with a clinical course that is not completely understood. According to previous study by Cha et al. [5] , LIP confirmed by biopsy was characterized by female predominance, a frequent association with systemic immune disorders (particularly primary Sjögren's syndrome), restrictive physiology, BAL lymphocytosis, and impaired survival. In previous studies, Sjögren's syndrome was found to be the most common cause of LIP, and 1% of Sjögren's patients have been reported to develop LIP during their lifetime [6] [7] [8] . Conversely, 25% of LIP patients have been reported to have Sjögren's syndrome [6, 7] . In Korea, until recently only two cases of LIP diagnosed by surgical lung biopsy have been reported: One case was idiopathic LIP without autoimmune disease or HIV infection and the other was LIP with primary Sjögren's syndrome [9, 10] .
In our case, the patient presented with symptoms of shortness of breaths, decreased DLCO in pulmonary function testing, interstitial lung disease finding on a chest radiograph, and BAL lymphocytosis. An early surgical biopsy was performed to ensure accurate diagnosis and proper management. Pathologic results indicated LIP, and with the knowledge that LIP has been associated with connective tissue disorders and other immune system abnormalities, we tested for autoimmune markers and detailed medical history was obtained.
Based on the results of a salivary scan and Schirmer's test, along with a review of the patient's history, we diagnosed primary Sjögren's syndrome conversely. Treatment for LIP associated with primary Sjögren's syndrome generally includes administration of steroids, cyclophosphamide, and azathioprine. The standard therapy for LIP has not been established. In our case, high-dose steroid and maintenance therapy for over 2 years provided symptom relief and improved lung function, and improvement has been observed on computed tomography scans without sequelae or relapse. LIP is a rare interstitial lung disease commonly associated with Sjögren's syndrome which is potentially treatable. If the clinician is aware of the characteristics of this disease and encounters such a clinical condition, surgical lung biopsy should be performed early to ensure accurate diagnosis and proper management. The underlying systemic disease can be determined through accurate pathologic diagnosis, as in our case.
CONFLICTS OF INTEREST
No potential conflict of interest relevant to this article was reported.
